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(54) METHOD OF FABRICATING MICROLENS, MICROLENS, OPTICAL FILM, SCREEN 
FOR PROJECTION, AND PROJECTOR SYSTEM 

(57) Abstract: <8> f ~~ — — — — 

PROBLEM TO BE SOLVED: To provide a method of ^B88°^ C ^Tl 

fabricating a microlens realizing its cost reduction by ^ I OgO ; ; ; ; 7 * 

eliminating the need for a metallic mold, and arbitrary J O v - • ■ 1 { 

control of the shape of the microlens, the microlens, an ^^of- •*•••(. 

optical film, a screen for projection and projector system _j 
each having the microlens. 



SOLUTION: The method of fabricating the microlens 
comprises: applying a light-transmissive resin on a 

substrate 2 having light transmissivity by using a droplet- 9 ? 

ejecting head; and hardening the light-transmissive resin V^/^/y/^)^ A 

* - . 

to form the convex microlens. A plurality of droplets 22 
are ejected from one or a plurality of the droplet-ejecting lc ' 
heads 1 and are applied on almost the same place on 
the substrates 2 having the light transmissivity to control 
the shape of the microlens 6. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the thing which enabled it to 
control especially the magnitude and the configuration of a micro lens to arbitration about the screen for 
projections and a projector system equipped with the micro lens obtained by the manufacture method of 
a micro lens, and this and the optical film equipped with this micro lens, and this optical film. 
[0002] 

[Description of the Prior Art] In recent years, the optical element which has arranged many microlenses 
called a micro lens is offered. There are what is formed in the screen surface of a liquid crystal projector 
system, for example, and makes an image bright as such an optical element, a condensing element 
optical INT AKONEKUSHON of an optical fiber and for laser, a thing for collecting incident light in a 
solid state image sensor further, etc. 

[0003] By the way, the micro lens which constitutes such an optical element was fabricated by the 
former by the fabricating method which used metal mold, and the photolithography method. Moreover, 
in recent years, the ink jet method used for the printer etc. is applied, and the proposal of forming the 
micro lens which is a detailed pattern is also made. 

[0004] ^ j • ^ 

[Problem(s) to be Solved by the Invention] However, by the fabricating method and the 
photolithography method using metal mold, since metal mold and a complicated manufacturing process 
were needed for micro-lens formation, there was dissatisfaction that it was difficult for the part cost to 
become high and to form the micro lens of the configuration of arbitration in the location of arbitration. 
Moreover, although it was easy to form a micro lens in the location of arbitration according to the 
technology adapting the ink jet method, it was difficult to control in the configuration which asks for the 

configuration. . 
[0005] The place which this invention was made in view of said situation, and is made into that purpose 
can make metal mold etc. unnecessary, can reduce cost, and is to offer the manufacture method of the 
micro lens which can moreover control a configuration to arbitration and a micro lens, the optical film 
further equipped with this micro lens, the screen for projections, and a projector system. 

[0006] ■ <■ j r" ■ i 

[Means for Solving the Problem] In order to attain said purpose, by manufacture method of a micro lens 

of this invention, light transmission nature resin is applied on a substrate which has light transmission 

nature, it faces stiffening this and forming a micro lens of a convex configuration, and two or more 

drops are breathed out in an abbreviation same part on a substrate which has light transmission nature 

from one or more drop discharge heads, this is applied to it, and it is characterized by controlling a 

configuration of a micro lens. Since a micro lens of a convex configuration which consists of light 

transmission nature resin using a drop discharge head is formed according to a manufacture method of 

this micro lens, needing shaping metal mold and a complicated manufacturing process like [ at the time 

of using the metal mold fabricating method and the photolithography method ] is lost, therefore 
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reduction-ization of a manufacturing cost can be attained. Moreover, it is controllable to be able to 
determine as arbitration magnitude and a configuration of a micro lens which are formed in it by the 
regurgitation number of this drop etc. since the regurgitation of two or more drops is carried out to an 
abbreviation same part on a substrate which has light transmission nature from one or more drop 
discharge heads. 

[0007] Moreover, in a manufacture method of this micro lens, a **** pattern and a **** pattern are 
formed in the substrate surface which has light transmission nature beforehand, and it is desirable to 
breathe out two or more drops in an abbreviation same part on that **** pattern from one or more drop 
discharge heads, arid to apply this to it. If it does in this way, since light transmission nature resin which 
was breathed out and applied on a **** pattern will be [ a contact angle ] small in an extended state on a 
** ** pattern, it becomes the thing of a convex configuration where a path is comparatively large, 
therefore a path can form a large micro lens. 

[0008] Moreover, in a manufacture method of said micro lens, a **** pattern and a **** pattern are 
formed in the substrate surface which has light transmission nature beforehand, and it is desirable to 
breathe out two or more drops in an abbreviation same part on the **** pattern from one or more drop 
discharge heads, and to apply this to it. If it does in this way, since light transmission nature resin which 
was breathed out and applied on a **** pattern will be in a high condition, without a contact angle being 
large and spreading on a **** pattern, it becomes the thing of a convex configuration in which a path 
has thickness small comparatively, therefore a path can form a small micro lens with high height. 
[0009] Moreover, in a manufacture method of said micro lens, in case two or more drops are breathed 
out from a drop discharge head and this is applied, after applying the whole quantity of a drop which 
carries out the regurgitation, without performing hardening processing between regurgitation of these 
drops, it is desirable to perform hardening processing for the first time. Since it will spread on a 
substrate which has light transmission nature with the self-weight after each drop is breathed out if it 
does in this way, a micro lens with a comparatively large path can be formed by [ the ] carrying out 
postcure processing. 

[0010] Moreover, in a manufacture method of said micro lens, in case two or more drops are breathed 
out from a drop discharge head and this is applied, after carrying out the regurgitation of these drops 
once [ at least ] or more, performing hardening processing once [ at least ] and applying the whole 
quantity of a drop which carries out the regurgitation, it is desirable to perform hardening processing 
again. If it does in this way, after carrying out the regurgitation of the drop once [ at least ] or more, 
before a drop fully spreads in the self-weight by performing hardening processing once [ at least ], 
hardening processing can be carried out, before a drop further breathed out on this after that also fully 
spreads, hardening processing can be carried out, therefore a path can form a small micro lens with high 

height as a whole. . 
[001 1] In a micro lens of this invention, it is characterized by being manufactured by aforementioned 
method. Since according to this micro lens it is controlled so that it can be decided that magnitude and a 
configuration of a micro lens which can attain reduction-ization of a manufacturing cost by not needing 
shaping metal mold etc. as mentioned above, and are formed by the regurgitation number of a drop will 
be arbitration, a property as layout is demonstrated by becoming the thing of magnitude for which it 
asks, or a configuration. 

[0012] By optical film of this invention, a substrate which has said light transmission nature consists ot 
a light transmission nature sheet or a light transmission nature film, and it is characterized by coming to 
form the aforementioned micro lens on this light transmission nature sheet or a light transmission nature 
film. According to this optical film, it has the property of a request also as an optical film by being that 
to which a micro lens demonstrates a property as layout. 

[0013] In a projection screen which consists of screens for projections of this invention by having a 
FURENERUN lens and a lenticular sheet, it is characterized by coming to use the aforementioned 
optical film as a lenticular sheet. Since an optical film which has the aforementioned request property as 
a lenticular sheet is used according to this screen for projections, an optical film used as this lenticular 
sheet can raise image quality of an image on which it is projected on a screen by having good 
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diffusibility ability, for example. 

[0014] A light modulation means to be arranged in a projector system of this invention on an optical 
of light by which outgoing radiation is carried out from the light source and this light source, and to 
modulate light from this light source, In a projector system which comes to have image formation 
optical system which carries out image formation of the light modulated by this light modulation means, 
and a screen which copies an image by which image formation was carried out by this image formation 
optical system, and forms a projection image It is characterized by coming to use a screen for 
projections of this invention as a screen. According to this projector system, since the aforementioned 
screen for projections is used, image quality of an image on which it is projected as mentioned above 
can be raised, and, thereby, projection image formation to a screen top can be made good. 
[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. First, the manufacture 
method of the micro lens of this invention is explained. Drawing 1 (a) - (c) is drawing for explaining the 
1st example of the manufacture method of the micro lens of this invention, and is a substrate with which 
a sign 1 has a drop discharge head and 2 has light transmission nature in these drawings. In this 1st 
example, first, as shown in drawing 1 (a), the **** pattern 3 is formed in the agenesis part of a micro 
lens of the surface of a substrate 2, and the **** pattern 4 is formed in the formation part of a micro 
lens. 

[0016] Here, when applying the micro lens obtained to the optical film for screens etc. as a substrate 2, 
the light transmission nature sheet or light transmission nature film which consists of transparence resin 
(light transmission nature resin), such as cellulose system resin, such as cellulose acetate and a propyl 
cellulose, a polyvinyl chloride, polyethylene, polypropylene, and polyester, is used. Moreover, when 
applying a micro lens to a micro-lens array etc., the substrate which consists of transparent materials 
(light transmission nature material), such as a glass, polycarbonate, polyarylate, and polyether ape 
phone, amorphous polyolefine, polyethylene terephthalate, and polymethylmethacrylate, is used as a 
substrate. 

[0017] About formation with such a **** pattern 3 and the **** pattern 4, the technique by the 
following plasma polymerizations is adopted suitably, for example. First, the **** processing by this 
plasma polymerization is explained. In this processing, the raw material liquid for **** processing is 
prepared. As raw material liquid, the liquid organic substance which consists of the shape of a straight 
chain PFC, such as C four F10 and C eight F16, is used suitably. If such raw material liquid is prepared, 
the steam of this will be plasma-ized in plasma treatment equipment. Then, by having been plasma-ized, 
a part of association of a straight chain PFC is cut, and the steam of this shape of a straight chain PFC is 
activated. Thus, a part of association is cut, if activated PFC arrives at the surface of a substrate 2, the 
polymerization of these [ PFC ] will be carried out mutually on a substrate 2, and they will serve as a 
fluororesin polymerization film which has liquid repellance. 

[001 8] In addition, for example, deca trien can also be used as raw material liquid of **** processing. In 
that case, CF4 which made it activated by plasma treatment Or by adding oxygen, liquid repellance can 
be given to the polymerization film obtained and the polymerization film of**** can be formed by this. 
Moreover, fluorocarbon can also be used as raw material liquid of **** processing. In that case, CF4 
activated by plasma-ization Since it is incorporated in the polymerization film with which a fluorine 
[ activity / above ] is obtained even if some fluorines in the fluorocarbon which is raw material liquid 
break away by plasma-ization by adding, the liquid repellance of the fluororesin polymerization film to 
form can be raised. 

[0019] Moreover, if ultraviolet rays are irradiated to the polymerization film obtained by doing in this 
way, an exposure portion can be made lyophilic by this fluororesin polymerization film's decomposing 
and being removed from the substrate 2 surface. Therefore, such UV irradiation processing can perform 
**** processing. And the desired **** pattern can be easily formed in ****** by performing such UV 
irradiation using the mask with which desired patterning was made beforehand. 

[0020] By the technique by such plasma polymerization, as mentioned above, the **** pattern 3 and the 
**** pattern 4 are formed in the substrate 2 surface. First, ozone water etc. washes the substrate 2 
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surface and, specifically, the organic substance adhering to the surface etc. is removed. Next, **** 
processing by the above-mentioned plasma polymerization is performed to the whole surface of the 
upper surface which turns into this substrate 2 surface, i.e., a non-processing field, and the surface of a 
substrate 2 is made into ****** on it. 

[0021] Subsequently, UV irradiation is performed using the mask corresponding to the **** pattern 4 
beforehand formed in the surface of the substrate 2 used as ** ***, and as shown in drawing 1 (a), 
many **** patterns 4 are formed in ******. Here, about these **** pattern 4, a diameter considers as 
the circle configuration which is about 10 micrometers, carry out alignment arrangement in all 
directions, and forms, for example. [ many ] In addition, fields other than **** pattern 4 formed, i.e., a 
field [ that **** processing is made ], serve as the **** pattern 3 as it is by forming the **** pattern 4 
by UV irradiation in this way. Moreover, about the UV irradiation by using such a mask, the alignment 
mark is beforehand formed in the substrate 2, and it carries out by positioning a mask on the basis of this 

alignment mark. ' .' . 

[0022] Thus, if the **** pattern 3 and the **** pattern 4 are formed, as shown in drawing 1 (b), from 
the drop discharge head 1, the drop plurality which consists of light transmission nature resin will be 
breathed out in the abbreviation same part on the **** pattern 4, and this will be applied to it. As a drop, 
discharge head 1 to be used, the thing of structure as shown below, for example is used. 
[0023] This drop discharge head 1 is equipped with the nozzle plate 12 and diaphragm 13 made from 
stainless steel as shown in drawing 2 (a), and it joins both through the batch member (reservoir plate) 
Between the nozzle plate 1 2 and the diaphragm 1 3, two or more space 1 5 and liquid reservoirs 1 6 are 
formed of the batch member 14. The interior of each space 15 and a liquid reservoir 16 is filled with the 
liquefied material containing light transmission nature resin, and each space 15 and a liquid reservoir 16 
have become what was open for free passage through the feed hopper 1 7. Moreover, the nozzle 1 8 for 
injecting the liquefied material which contains light transmission nature resin from space 1 5 is formed in 
the nozzle plate 12. On the other hand, the hole 19 for supplying a liquefied material to a liquid reservoir 
16 is formed in the diaphragm 13. 

[0024] Moreover, on the field which counters the space 15 of a diaphragm 13, and the field of the 
opposite side, as shown in drawing 2 (b), the piezoelectric device (piezo-electric element) 20 is joined. 
This piezoelectric device 20 is located between the electrodes 21 of a pair, and if it energizes, it is 
constituted so that it may bend on it, as this projects outside. And the diaphragm 1 3 with which the 
piezoelectric device 20 is joined to the basis of such a configuration bends outside in coincidence united 
with a piezoelectric device 20, and the capacity of space 15 increases by this. Therefore, the liquefied 
material equivalent to a part for the capacity which increased in space 15 flows through a feed hopper 17 
from a liquid reservoir 16. Moreover, if the energization to a piezoelectric device 20 from such a 
condition is canceled, both a piezoelectric device 20 and the diaphragm 13 will return to the original 
configuration Therefore, since space 15 also returns to the original capacity, the pressure of the 
liquefied material of the space 15 interior rises, and the drop 22 which contains light transmission nature 
resin towards a substrate from a nozzle 18 is breathed out. In addition, methods other than the piezo jet 
type using the aforementioned piezoelectric device 20 as a regurgitation method of the drop discharge 
head 1 may be used, for example, the method using the electric thermaUconversion object as an energy 

generation element may be adopted. ^ 
[0025] Using the drop discharge head 1 of such a configuration, as shown in drawing 1 (b), as more than 
one are shown in discharge and drawing 1 (c), by this example, the lens material 5 is formed for the drop 
22 of the light transmission nature resin which becomes the liquefied material containing light 
transmission nature resin, i.e., a lens material, on the **** pattern 4 of the substrate 2 surface. Without 
performing hardening processing between the regurgitation of each drop, all drops are breathed out and 
it is made to apply in this example at this time. In addition, although the capacity per drop of the drop 22 
breathed out from the drop discharge head 1 changes also with the drop discharge head 1 or materials 
which carry out the regurgitation, usually let it be 1 pi - 20pl degree. Moreover, about the number of the 
drop which carries out the regurgitation, it sets up beforehand like three pieces and five pieces, 
corresponding to the magnitude of the micro lens to form etc. 
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[0026] As light transmission nature resin used as a lens material, polymethylmethacrylate, Acrylic resin, 
such as polyhydroxyethyl methacrylate and poly cyclohexyl methacrylate, Allyl compound system resin, 
such as polydiethylene glycol bisallyl carbonate and a polycarbonate, Methacrylic resin, polyurethane 
system resin, polyester system resin, polyvinyl chloride system resin, Resin thermoplastic [, such as 
polyvinyl acetate system resin, cellulose system resin, polyamide system resin, fluorine system resin, a 
polypropylene regin, and polystyrene system resin, ] or thermosetting is mentioned, and a kind of these 
is used, or two or more sorts are mixed and it is used. 

[0027] By blending photopolymerization initiators, such as a biimidazole system compound, with such 
light transmission nature resin, the light transmission nature resin to be used may be used as a thing of a 
radiation irradiation hardening mold. That is, radiation irradiation hardenability can be given to said 
light transmission nature resin by blending such a photopolymerization initiator. Here, radiation is 
generic names, such as a visible ray, ultraviolet rays, far ultraviolet rays, an X-ray, and an electron ray, 
and, generally especially ultraviolet rays are used. 

[0028] If the regurgitation of all the drops of the number beforehand set up as mentioned above is 
carried out, the lens material 5 which consists of a breathed-out drop Since it is returned to the **** 
pattern 4 side from the **** pattern 3 which separated from this **** pattern 4 as it crawls at the same 
time it gets wet in the **** pattern 4 whole of a circle configuration and appears on this pattern, A 
convex lens configuration good on the **** pattern 4 as a result, the shape of i:e., an abbreviation semi- 
sphere, is formed. 

[0029] Then, as desiccation-processed or being mentioned [ processing / heat-treatment, reduced 
pressure processing, / heating reduced pressure ] above to the lens material 5 which carried out in this 
way and was formed in the shape of an abbreviation semi-sphere, when light transmission nature resin is 
a radiation irradiation hardening mold, by performing radiation irradiation processing of ultraviolet rays 
etc., this is hardened and it considers as the micro lens 6 of this invention. 

[0030] If it is in the manufacture method of such a micro lens 6, when the light transmission nature resin 
which was breathed out and applied on the **** pattern 4 will be [ a contact angle ] small in an 
extended state on the **** pattern 4, a path can make the micro lens 6 which becomes the thing of the 
good convex configuration where a path is comparatively large, corresponding to the magnitude of the 
**** pattern 4, therefore is obtained after hardening the thing of a good large convex configuration. 
Moreover, since it was made to perform hardening processing for the first time after applying all the 
drops 22 that carry out the regurgitation, a path can make comparatively the micro lens 6 which comes 
to spread enough on the **** pattern 4 of a substrate 2 with the self-weight after each drop 22 is 
breathed out, therefore is obtained also from this the thing of a good large convex configuration. 
Moreover, since shaping metal mold is hot needed but most losses of a material are lost, reduction- 
ization of a manufacturing cost can be attained. 

[0031] Moreover, since a path becomes the thing of a good large convex configuration comparatively, 
the micro lens 6 of this invention which it comes to obtain by this manufacture method has the good 
diffusibility ability according to such a configuration, or the condensing engine performance. Moreover, 
when such magnitude and a configuration can further adjust by the regurgitation number of a drop, the 
property as layout is fully demonstrated. 

[0032] In addition, in such a manufacture method, after breathing out the first drop 22 on the **** 
pattern 4, by the time it applies all drops (namely, between the regurgitation of each drop, and 
regurgitation), it may be made to perform hardening processing for every hardening processing more 
than once, for example, the regurgitation of each drop 22. If it does in this way, before the drop which 
hardening processing was carried out before the drop 22 fully spread in the self-weight, and was further 
breathed out on this after that also fully spreads, the micro lens with high part height by which breadth is 
stopped can be formed by carrying out hardening processing. Therefore, since it is stiffened immediately 
after breathing out each drop 22, while the micro lens obtained after hardening is made to what has a 
comparatively large path corresponding to the magnitude of the **** pattern 4 according to such a 
method, it can be made the thing of the convex configuration where height is high. 
[0033] Moreover, about the regurgitation of the drop 22 of the aforementioned light transmission nature 
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resin, what may use the thing same as a drop discharge head 1 between each drop 22, and is different 
from this may be used. When the same thing is used, the equipment configuration containing the drop 
discharge head 1 can be simplified, the case where a different thing is used on the other hand — 
******** — many micro lenses can be uniformly formed in homogeneity by carrying put the 
regurgitation of the drop one by one from the drop discharge head 1 . That is, when forming one micro 
lens by three drops, for example, three drop discharge heads 1 are prepared and these drop discharge 
head is divided into the object for the regurgitation of the 1st drop, the object for the regurgitation of the 
2nd drop, and the regurgitation of the 3rd drop. And the time interval of the regurgitation of each of that 
drop 22 and the regurgitation can be made almost the same between the micro lenses of a large number 
to form by making these three drop discharge heads 1 continue, and making the regurgitation perform 
one by one on many **** patterns 4. Therefore, the degree of fluid of each drop followed on the passage 
of time between the micro lenses of a large number to form can be made almost the same, and, almost 
similarly the configuration of the micro lens obtained after hardening as a result can be formed. 
[0034] Next, the 2nd example of the manufacture method of the micro lens of this invention is explained 
with reference to drawing 3 (a) - (d). The place where this 2nd example differs from the 1st example 
shown in drawing 1 (a) - (c) is in the point that are not on a **** pattern, and form discharge on a **** 
pattern and it forms a micro lens for a drop here. That is, in this 2nd example, like the 1st example, 
ozone water etc. washes the substrate 2 surface and the organic substance adhering to the surface etc. is 
removed first. Then, **** processing by the above-mentioned plasma polymerization is performed to 
the whole surface of the upper surface which turns into this substrate 2 surface, i.e., a non-processing 
field, and the surface of a substrate 2 is made into ****** on it. 

[0035] Subsequently, UV irradiation is performed using the mask corresponding to the **** pattern 
beforehand formed in the surface of the substrate 2 used as ******, and as shown in drawing 3 (a), the 
**** pattern 7 is formed in ******. In addition, let fields other than these **** pattern 7 formed, i.e., a 
field [ that **** processing is made ], be the **** patterns 8 as they are by forming the **** pattern 7 
by UV irradiation in this way. Therefore, in this example, since a micro lens is formed on the **** 
pattern 8 unlike the 1st previous example, the 1st example uses these **** pattern 8 as the pattern of a 
circle configuration, respectively, carries out alignment arrangement in all directions, and forms these in 
reverse. [ many ] However, about that size, the **** pattern 8 has the bad wettability to the drop (light 
transmission nature resin) breathed out on this, and when it is going to form the micro lens of magnitude 
equivalent to the 1st example, it is necessary to make it larger than the magnitude (diameter) of the **** 
pattern 4 of the 1st example, since it has the description which does not spread this, so that it may 
mention later. 

[0036] Thus, if the **** pattern 8 and the **** pattern 7 are formed, as shown in drawing 3 (b) and (c), 
from the drop discharge head 1 , drop 22 plurality which consists of light transmission nature resin will 
be breathed out in the abbreviation same part on the **** pattern 8, and this will be applied to it. At this 
time, hardening processing is performed for between [ every ] the regurgitation of each drop, and 
regurgitation in this example. And if all drops are breathed out, final hardening processing will be 
performed. 

[0037] If the regurgitation of the first drop 22 is carried out on the **** pattern 8, as this drop 22 was 
shown in drawing 3 (b), the breadth to the direction of a field of a substrate 2 will be restricted by the 
**** pattern 8. Namely, the **** pattern 8 has the bad wettability to the drop 22 which consists of light 
transmission nature resin, therefore in order that a drop 22 may make the surface area as small as 
possible, a drop 22 wets the **** pattern 8 and spreads in the direction of a field because it is stopped. 
And in this example, after the regurgitation of a drop 22, since hardening processing of the drop 22 on a 
substrate 2 is carried out before performing the regurgitation of a degree, it is also suppressed that a drop 
22 spreads in the direction of a field by the passage of time. 

[0038] Moreover, the drop 22 breathed out after this first drop 22 Since [ of the hardened drop 22 ] it 
reaches the target right above mostly, the drop 22 by which the wettability to the drop 22 by which the 
drop 22 after this hardening was naturally newly breathed out was newly breathed out by the good thing 
Overflow on the **** pattern 8, and it hardly spreads, and comes to appear on the drop 22 hardened as 
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shown in drawing 3 (c). And by repeating successively the regurgitation of the drop 22 for the number 
which carried out in this way and was set up beforehand, as shown in drawing 3 (d), the micro lens 9 
with height high enough is obtained. 

[00391 If it is in the manufacture method of such a micro lens 9, when the light transmission nature resin 
which was breathed out and applied on the *** pattern 8 will be in a high condition, without a contact 
angle being large and spreading on the **** pattern 8, it becomes the thing of the convex configuration 
in which a path has thickness (height) small comparatively, therefore a path can consider as the small 
thing which has high height. Moreover, since it was made to perform hardening processing for between 
[ every ] the regurgitation of each drop 22, and regurgitation, before a drop 22 fully spreads in the self- 
weight hardening processing is carried out, and hardening processing is carried out before the drop 22 
further'breathed out on this after that also fully spreads. Therefore, a path can form the small micro lens 
9 with high height as a whole also from this. 

[0040] Moreover, since a path becomes the small thing which has high height, the micro lens 9 of this 
invention which it comes to obtain by this manufacture method has the good diffusibility ability 
according to such a configuration, or the condensing engine performance. Moreover, when such 
magnitude and a configuration can further adjust by the regurgitation number of a drop, the property as 
layout is fully demonstrated. 

[00411 In addition, in this manufacture method, although it was made to perform hardening processing 
for between [ every ] the regurgitation of each drop, and regurgitation That what is necessary is made 
just to perform hardening processing once at least in the method of this example by the time it applies all 
drops (namely, between the regurgitation of each drop, and regurgitation), even if such Before a drop 22 
fully spreads in the self-weight, by carrying out hardening processing, the micro lens with high part 
height by which breadth is stopped can be formed. . 

[0042] Moreover, in between [ until it carries out the regurgitation of all the drops ], hardening 
processing is not performed, but after applying the whole quantity of the drop which carries out the 
regurgitation, it may be made to perform hardening processing in this 2nd example for the first time. 
Although it will spread on a substrate with the self-weight after each drop is breathed out if it does in 
this way since it is on the **** pattern 8, a path can form a small micro lens with high height 
comparatively by restricting the breadth. In addition, also with the regurgitation of the drop 22 in this 
example, you may carry out like the 1st previous example, using the thing same as a drop discharge head 
1 and may carry out using a different thing from this. 

[0043] Moreover, although the drop 22 which consists of light transmission nature resm was breathed 
out on the **** pattern or the **** pattern by the manufacture method of the micro lens of this 
invention It may be made to carry out the direct regurgitation of the drop 22 on a substrate 2, without 
performing processing of such **** or ****. Also in such a case, the micro lens equipped with the 
diffusibility ability or the condensing engine performance which can control this to be able to determine 
as arbitration the magnitude and the configuration of a micro lens which are formed by the number of 
me drop which carries out the regurgitation, therefore is called for can be formed. 

[0044] Moreover, you may make it different light transmission nature resin form the micro lens which 
comes to carry out a laminating to a bilayer or three layers or more in this invention by preparing two or 
more kinds of light transmission nature resin with which refractive indexes differ, dividing these drops 
for every light transmission nature resin of the, and carrying out regurgitation spreading on a substrate 2. 
Thus if it forms, the obtained micro lens can make refraction cause between the layer in a micro lens, 
therefore not only making the transmitted light cause refraction between a substrate and a micro lens and 
between a micro lens and the outside environment of this but will demonstrate higher diffusibility ability 
or the condensing engine performance. 

[0045] Moreover, it is possible also about **** processing and **** processing to adopt other various 
technique, without being limited to the aforementioned plasma polymerization method. For example, the 
**** p roc ' essm g or **** processing by thing [ a thing ] are used for the pattern formation method 
indicated by JP,1 1-344804, A and to which it is smeared with and a sex is changed is also employable. 
[0046] This pattern formation method is the method of forming a pattern optically. The pattern 
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formation object which prepared the photocatalyst content layer containing the material from which it is 
smeared according to an operation of a photocatalyst on a base material, and a sex changes, The pattern 
formation object in which the content of the material from which it is smeared according to an operation 
of a photocatalyst, and a sex changes was formed on the photocatalyst content layer formed on the base 
material The pattern formation object which has the layer in which has a photocatalyst content layer on 
a base material and decomposition removal is carried out by exposure of a pattern according to an 
operation of a photocatalyst on a photocatalyst content layer, Or it is the method of exposing a pattern 
on the pattern formation object in which a photocatalyst, the material disassembled by exposure of a 
pattern according to an operation of a photocatalyst, and the constituent layer which consists of a binder 
were formed on the base material, and the surface being smeared with it according to an operation of a 
photocatalyst, and changing a sex to it. *•**• processing or **** processing can be performed by 
forming a photocatalyst content layer on a substrate, performing an optical exposure, making a 
photocatalyst act, smearing the surface, and changing a sex also by such method. . 
Fo047] Next the example at the time of applying the micro lens 6 (9) obtained by such manufacture 
method to an optical film is explained. The light transmission nature sheet or the light transmission 
nature film was used as a substrate 1 1, and this optical film was formed, and is constituted by the optical 
films 31a and 31b of this invention by having arranged many micro lenses 30 (what was constituted by 
said micro lenses 6 and 9) in all directions on this substrate 1 1 , as shown in drawing 4 (a) and (b). 
r00481 Optical film 31a shown in drawing 4 (a) here It is what was arranged by the condition of having 
approached mutually densely [ a micro lens 30 ] in all directions so that the gap of the ****** micro 
lenses 30 and 30 might fully serve as smallness compared with the path (outer diameter at the bottom) ot 
this micro lens 30 Optical film 31b which it is used as a lenticular sheet of a screen so that it may 
mention later, and was shown in drawing 4 (b) on the other hand Compared with said optical film 31a, 
compared with the non-dense, i.e., said optical film 3 la, the density of the micro lens 30 per unit area is 
low, and formation arrangement of the micro lens 30 was carried out, and it is used as a dispersion film 

of a screen so that it may mention later. . 
r0049] Since the aforementioned micro lens 30 (6 9) which demonstrates a good spreading effect is 
formed and constituted as mentioned above if it is in such optical films 31a and 31b, it becomes the film 
which has good diffusibility ability. Especially in optical film 31a shown m drawing 4 (a), since the 
micro lens 30 is arranged densely in all directions, it becomes what demonstrates better diffusibility 
ability and will become very good as a lenticular sheet of a screen. On the other hand, you make it 
scattered about good about the reflected light in optical film 31b shown in drawin g 4 (b), without 
scattering this too much especially about the dispersion film for scattering the reflected light once 
carrying out incidence to a screen, then the light which carries out incidence from a proj ection side, 
since the micro lens 30 is arranged in the non-dense in all directions. 

r0050] Drawing 5 is drawing showing an example of the screen for projectors equipped with these 
optical films 3 1 a and 3 lb, and the sign 40 in drawing 5 is a screen for projectors (it is hereafter called a 
screen for short). The lenticular sheet 43 is stuck through an adhesive layer 42 on the film base material 
41, further, on it, Fresnel lens 44 and the dispersion film 45 are arranged by this order, and this screen 

is constituted. • . . . , . . 

r00511 The lenticular sheet 43 was constituted by optical film 31a shown in drawing 4 (a), on a light 
transmission nature sheet (substrate 1 1), arranges many micro lenses 30 densely, and is constituted. 
Moreover the dispersion film 45 was constituted by optical film 31b shown in drawing 4 (b), compared 
with the case of the aforementioned lenticular sheet 43, on a light transmission nature sheet (substrate 
11) arranges a micro lens 30 to a non-dense, and is constituted. 

r0052] If it is in such a screen 40, it will become comparatively cheap from using the aforementioned 
optical film 31b as a dispersion film 45 again about the aforementioned optical film 31a as a lenticular 
sheet 43 Moreover, when optical film 31a used as the lenticular sheet 43 has good diffusibility ability, 
the image quality of the image on which it is projected on a screen 40 can be raised, and when optical 
film 31b used as the dispersion film 45 has good diffusibility ability further, the visibility of the image 
on which it is projected on a screen 40 can be raised. Moreover, since the density of the micro lens of 
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each convex configuration per unit area is low formed compared with the lenticular sheet by this 
dispersion film 45, the good permeability of the incident light from a projector is fully securable, 
although a dispersion film needs to make the incident light from a projector penetrate fundamentally so 
that it may mention later. 

[0053] In addition, without being limited to the example shown in drawin g 5 as a screen of this 
invention, the aforementioned optical film 31a may be used only, for example as a lenticular sheet 43, 
and you may make it use the aforementioned optical film 31b only as a dispersion film 45. Since this 
lenticular sheet 43 has good diffusibility ability by using the aforementioned optical film 31a, for 
example as a lenticular sheet 43 even if it is in these screens, the image quality of the image on which it 
is projected on a screen can be raised, moreover, this dispersion film 45 from having good diffusibility 
ability by using the aforementioned optical film 3 lb as a dispersion film 45 When the light which 
penetrated this dispersion film 45 reflects and incidence is again carried out to this dispersion film 45 (it 
has reflected), the visibility of the image on which the specular reflection of this can be suppressed, 
therefore it is projected on a screen can be raised by scattering this incident light (reflected light) by the 
dispersion film 45 . 

[0054] Drawing 6 is drawing showing an example of the projector system equipped with the screen 40 
for projectors shown in drawing 5 , and the sign 50 in drawing 6 is a projector system. This projector 
system 50 is equipped with a projector 51 and the aforementioned screen 40, and is constituted. The 
projector 5 1 consists of the light source 52, a liquid crystal light valve 53 which is arranged on the 
optical axis of the light by which outgoing radiation is carried out from this light source 52, and 
modulates the light from this light source 52, and an image formation lens (image formation optical 
system) 54 which carries out image formation of the image of the light which penetrated this liquid 
crystal light valve 53. Here, a means to drive a minute reflective member (for whenever [ angle-of- 
reflection ] to be controlled), and to modulate the light from the light source that what is necessary is 
a means to modulate not only a liquid crystal light valve but light may be used. 

[0055] If it is in this projector system 50, since the screen 40 for projections shown in drawing 5 as a 
screen is used, the image quality of the image on which the visibility of the image on which it is 
projected as mentioned above is raised, and it is projected on a screen 40 can be raised, and the good 
permeability of the incident light from a projector 51 can fully be secured with the dispersion film 45 
which consists of optical film 31b further. 

[0056] In addition, also in this projector system 50, without being limited to the screen 40 shown in 
drawing 5 as a screen to be used, the thing using the aforementioned optical film 31b may be used [ as 
mentioned above, the thing using the aforementioned optical film 31a may be used only as a lenticular 
sheet 43, and ] only as a dispersion film 45. 

[0057] Moreover, the micro lens of this invention is not applied only to the optical films 31a and 31b 
which were mentioned above, but can be applied to other various optical elements and optics. For 
example, it is applicable also as a micro lens the condensing element optical INTAKONEKUSHON of 
an optical fiber, and for laser, and for condensing [ in / further / liquid crystal equipment or a solid state 
image sensor ] etc. 

[0058] . J 

[Effect of the Invention] It is controllable to be able to determine as arbitration the magnitude and the 
configuration of a micro lens which are formed in it by the regurgitation number of a drop according to 
the manufacture method of the micro lens of this invention since the regurgitation of two or more drops 
is carried out to the abbreviation same part on the substrate which can also attain reduction-ization of a 
manufacturing cost and has light transmission nature from one or more drop discharge heads as 
explained above. Since according to the micro lens of this invention it is controlled so that it can be 
decided that the magnitude and the configuration of a micro lens which become that by which reduction- 
ization of a manufacturing cost was attained, and are formed by the regurgitation number of a drop will 
be arbitration, the property as layout is demonstrated by becoming the thing of the magnitude for which 
it asks, or a configuration. 

[0059] According to the optical film of this invention, it has the property of the request also as an optical 
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film by being that to which a micro lens demonstrates the property as layout. Since the optical film 
which has the aforementioned request property as a lenticular sheet is used according to the screen for 
projections of this invention, the optical film used as this lenticular sheet can raise the image quality of 
the image on which it is projected on a screen by having good diffusibility ability. According to the 
projector system of this invention, since the aforementioned screen for projections is used, the image 
quality of the image on which it is projected as mentioned above can be raised, and, thereby, projection 
image formation to a screen top can be made good. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

IDrawingJJ (a) - (c) is drawing for explaining the 1st example of the manufacture method of the micro 
lens of this invention in order of a production process, and an important section plan, (b), and (c) of (a) 
are important section sectional side elevations. . . 

[Drawing 21 It is drawing for explaining the outline configuration of a drop discharge head, and (a) is an 
important section perspective diagram and (b) is an important section sectional side elevation. 
[Drawing 31 (a) - (d) is drawing for explaining the 2nd example of the manufacture method of the micro 
lens of this invention in order of a production process, (a) is an important section plan and (b) - (d) is an 
important section sectional side elevation. 

[Drawing 41 Each of (a) and (b) is the important section perspective diagrams showing the example of 
the optical film of this invention. 

[Drawing 51 It is the important section sectional side elevation showing an example of the screen for 
projectors of this invention. 

[Drawing 61 It is drawing for explaining the outline configuration of an example of the projector system 

of this invention. 
[Description of Notations] 

1 — Drop discharge head 

2 — Substrate which has light transmission nature 

3 8 — **** pattern 

4 7 --**** pattern 

6, 9, 30 - Micro lens 
22 — Drop 

31a, 31b - Optical film 
40— Screen for projectors 
43 — Lenticular sheet 
45 — Dispersion film 

50 — Projector system 

51 — Projector 

52 — Light source 

53 - Liquid crystal light valve 

54 — Image formation lens (image formation optical system) 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 . In the drawings, any words are not translated. 

CLAIMS - 

[Claim(s)] ' - " . 

[Claim 1] A manufacture method of a micro lens characterized by facing stiffening this and forming a 
micro lens of a convex configuration, breathing out two or more drops in an abbreviation same part on a 
substrate which has light transmission nature from one or more drop discharge heads, applying [ to 
apply light transmission nature resin on a substrate which has light transmission nature, ] this to it, and 
controlling a configuration of a micro lens. 

[Claim 2] A manufacture method of a micro lens according to claim 1 characterized by forming a **** 
pattern and a **** pattern in the substrate surface which has light transmission nature beforehand, 
breathing out two or more drops in an abbreviation same part on the **** pattern from one or more drop 
discharge heads, and applying this to it. . 

[Claim 3] A manufacture method of a micro lens according to claim 1 characterized by forming a **** 
pattern and a **** pattern in the substrate surface which has light transmission nature beforehand, 
breathing out two or more drops in an abbreviation same part on the **** pattern from one or more drop 
discharge heads, and applying this to it. 

[Claim 4] A manufacture method of a micro lens according to claim 1 characterized by performing 
hardening processing for the first time after applying the whole quantity of a drop which carries out the 
regurgitation, without performing hardening processing between regurgitation of these drops, in case 
two or more drops are breathed out from a drop discharge head and this is applied. 
[Claim 5] A manufacture method of a micro lens according to claim 1 characterized by performing 
hardening processing again after carrying out the regurgitation of these drops once [ at least ] or more, 
performing hardening processing once [ at least ] and applying the whole quantity of a drop which 
carries out the regurgitation, in case two or more drops are breathed out from a drop discharge head and 
this is applied. 

[Claim 6] A micro lens characterized by being manufactured by method according to claim 1 to 5. 
[Claim 7] An optical film characterized by a substrate which has said light transmission nature 
consisting of a light transmission nature sheet or a light transmission nature film, and coming to form a 
micro lens according to claim 6 on this light transmission nature sheet or a light transmission nature 
film. 

[Claim 8] A screen for projections characterized by coming to use an optical film according to claim 7 
as said lenticular sheet in a projection screen constituted by having a FURENERUN lens and a lenticular 
sheet. 

[Claim 9] The light source A light modulation means to be arranged on an optical axis of light by which 
outgoing radiation is carried out from this light source, and to modulate light from this light source 
Image formation optical system which carries out image formation of the light modulated by this light 
modulation means A screen which copies an image by which image formation was carried out by this 
image formation optical system, and forms a projection image It is the projector system equipped with 
the above, and is characterized by coming to use a screen for projections according to claim 8 as said 
screen. 
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DRAWINGS 



[Drawing 11 
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[Drawing 2] 
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^Drawing 51 




[Drawing 61 
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